Seven cases ofintracerebral haemorrhage were identified following the use ofthrombolytic therapy in a total of 710 patients with acute myocardial infarction. Each case was reviewed in detail with particular attention to the presenting symptoms. A confusional state was the commonest initial feature. Increased age and male sex were associated with increased risk of cerebral bleed. The possible role of intravenous heparin in increasing risk and the management ofaffected cases is discussed. Early recognition and action is emphasized.
Introduction
The widespread acceptance of thrombolytic therapy for acute myocardial infarction has focused increasing attention on the potential problems associated with its use, in particular the risk of intracerebral haemorrhage. Although the use of thrombolytic agents results in a reduction in nonhaemorrhagic strokes complicating myocardial infarction, an increased risk of cerebral haemorrhage occurs that is associated with death or considerable morbidity.
The overall incidence of intracerebral haemorrhage from the use of thrombolytic agents is less than 1%.'-3 In ISIS-2, a risk of 0. 1% was noted in those given streptokinase alone, whilst the TIMI group mentioned a rate of 0.5% with 100 mg of recombinant tissue plasminogen activator (rt-PA). 4 In ISIS-3 a stroke rate of 0.3% with streptokinase, 0.7% with rt-PA and 0.6% with anistreplase was observed. The risk appears to correlate with thrombolytic efficacy, 6 increasing the dose of rt-PA to 150 mg is associated with a marked increase in risk of cerebral bleed. 4 Early recognition of cerebral haemorrhage may allow time for reversal of thrombolysis and thus limit subsequent deterioration. We therefore elected to review our experience in the Royal Sussex County Hospital of individuals with intracerebral haemorrhage following the use of thrombolytic agents to assess whether any early clinical characteristics could predict subsequent deterioration. Seven cases were identified for analysis.
Case reports
Case I A 72 year old man with a past history of transient ischaemic attacks and exertional angina was admitted with an extensive inferior and anterolateral myocardial infarction. He had a regular pulse of 70/minute and systolic blood pressure (BP) 100 mmHg. Anistreplase (30 units) was given 1.5 hours after the onset of symptoms and a few minutes later he had an episode of ventricular fibrillation terminated by DC shock. He was subsequently commenced on intravenous (i.v.) heparin. On the following day he was found on the floor, fully conscious, having apparently banged his head. Subsequently he rapidly became unconscious. A computed tomographic (CT) scan revealed extensive intracerebral haemorrhage. He died 40 hours later. A 58 year old man who had a myocardial infarction 22 years previously was admitted with an acute anterior infarct. Thirty units of anistreplase were administered within 3 hours of the onset of pain. He was in sinus rhythm with a BP 110/70 mmHg. Seven hours later and one hour after being given 10,000 units of i.v. heparin, he became confused and complained of a generalized headache. At that time it was noted that his lower abdomen had a blue and mottled appearance. One hour later he complained of hypoaesthesia in his legs and became paraplegic. At that stage it was felt that these problems were secondary to emboli to his cerebrum and aortic bifurcation. Anticoagulation with i.v. heparin was continued. However, he continued to deteriorate and 4 hours later he was deeply unconscious, with a dilated and fixed left pupil, and a pulse of 35/minute and BP 210/ 1 10 mmHg. Intravenous protamine sulphate, mannitol, fresh frozen plasma (FFP) and tranexamic acid were given to no avail. Postmortem findings were a right intracerebral hemisphere haematoma, left ventricular mural thrombus, and thrombus occluding the infrarenal portion of the abdominal aorta.
Case S A 75 year old man with a previous myocardial infarction was admitted with an acute anterior infarction. He A 56 year old man with a past history of hypertension, stroke and non-Q wave myocardial infarction was admitted with 4 hour history of central chest pain radiating to the left arm. An ECG showed T wave inversion in the lateral leads and his chest X-ray showed cardiomegaly and pulmonary oedema. He was commenced on diuretics and nitrates. The following day he had recurrent pain and a repeat ECG showed atrial fibrillation and ST segment elevation in leads 1, AVL and V4-V6. Anistreplase 30 units was administered 2 hours after the onset of pain. His general condition deteriorated and he became confused and increasingly short of breath. He was given two units of FFP. Soon afterwards he was noted to have an expressive dysphasia and more marked right-sided weakness. A CT scan revealed haemorrhage into a pre-existing infarction-in the left middle cerebral artery territory. By the time of discharge some improvement in his disabilities was noted and he was able to mobilize himself without help.
Case 7
A 64 year old man was admitted after a prolonged episode of epigastic pain secondary to an inferior myocardial infarction. Over the preceding 2 months he had experienced several shorter-lived episodes of similar pain. He was given anistreplase within 5 hours of the onset of pain. Intravenous heparin was commenced in addition to 10 mg i.v. atenolol. Twenty-four hours after admission he complained of left-sided weakness. He was given i.v. tranexamic acid, FFP and protamine sulphate. Despite these measures he deteriorated further with recurrent vomiting and increasing drowsiness and died 7 A factor likely to be of relevance in our affected patients was the use of intravenous heparin after thrombolysis which four of the five patients who died had received. During the period of this review we used an initial regimen of 40,000 units/24 hours as 6 hourly boluses, commencing 6 hours after streptokinase or anistreplase had been given. This particular heparin dosage regimen was one that we and others9 had developed and used in the prethrombolytic era. Intermittent bolus dosages had the benefit of not requiring use of a syringe pump and allowing earlier mobilization ofpatients. In the absence ofdata to indicate any alternative strategy, this heparin regimen was continued after the introduction of thrombolytic therapy. Although the activated partial thromboplastin time (APPT) was not checked routinely it was monitored in any individual who developed bleeding complications. Since the period of this review and in the light of published data, we have changed our heparin regimen to 12,500 units subcutaneously twice a day, commencing 12 hours post-thrombolysis. In fact, the precise role of heparin following thrombolysis is not yet resolved."0 Higher coronary artery patency rates are achieved at 48-72 hours if i.v. heparin is commenced immediately after rt-PA infusion has been completed." But the GISSI-2 study showed that heparin (12,500 unit subcutaneously twice a day starting 12 hours after either streptokinase or rt-PA) made no overall difference to the figures for combined mortality or severe left ventricular dysfunction. ' 
